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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

This invention relates to the equipment which carries out metering of the urea solution by the 

superordinate concept of claim 1 . 

[0002] 

Conventional technique 

In order to return the nitrogen oxides in the exhaust gas of an automobile, while performing catalyst- 
reduction already until now, spraying a urea solution on exhaust gas is performed. A urea is 
disassembled into a carbon dioxide and ammonia by the chemical reaction in a hydrolysis catalyst. 
Ammonia reacts with nitrogen oxides again very selectively, forms nitrogen and water, and purifies 
nitrogen oxides from exhaust gas. 
[0003] 

In order to return nitrogen oxides certainly using a urea solution, the concentration of the urea in various 

parameters, for example, water solution, is important. 

[0004] 

In the application of a conventionally well-known sensor for measuring the urea concentration in the 
field of medicine and biology, the urease decomposed while a urea forms ammonia selectively with an 
enzyme is used. 
[0005] 

A sensor detects the effect ammonia affects the pH value of a solution succeedingly. The concentration 

of a urea can be guessed by this. 

[0006] 

The fault in such density measurement of a urea solution is the instability of the urease in the 
environment which may show temperature which is dramatically different, for example. However, since 
such temperature fluctuation was a given thing when using it for an automobile, the conventional sensor 
by the conventional technique was not able to be used for the application to an automobile. 
[0007] 

The advantage of invention 

Therefore, the technical problem of this invention is offering the equipment which carries out metering 
of the urea solution which can be used in order to return nitrogen oxides to the bottom of a difficult 
situation, for example, the inside of big temperature width of face, certainly. 
[0008] 

This technical problem is solved by the description according to claim 1 based on the conventional 

technique which was stated by induction. 

[0009] 

The advantageous operation gestalt and advantageous configuration of this invention can be considered 

by the measure indicated by the subordination claim. 

[0010] 



http : // www4 . ipdl . inpit . go .j p/cgi -bin/tran_web_cgi_ej j e 



8/10/2007 



, JP,2004-517336,A [DETAILED DESCRIPTION] 



Page 2 of 4 



The equipment by this invention which makes it suitability and carries out metering of the urea is 
excellent in the point that the sensor unit which controls the physical quantity of state of the urea 
solution of enzyme non-** is prepared. This sensor unit includes an advantageously physical measured- 
value sensor. 
[0011] 

Thus, based on the physical property of a urea [ in / for measurement / a solution ], it can carry out 
directly, without making the medium stroke of decomposition by the enzyme intervene. It is made 
suitability and does not depend for measurement on the instability influenced by enzyme like an urease. 
[0012] 

With the predetermined operation gestalt of this invention, the measured-value sensor for detecting one 
or more electric quantity of states is formed. Such a quantity of state is the dielectric constant and/or 
conductivity of a pH value and a solution. It is these or the property of a urea solution, for example, the 
concentration of a urea solution, can be guessed by measuring another electric quantity of state. 
Measurement of this quantity of state is comparatively satisfactory, for example, temperature fluctuation 
can carry it out in a large field. 
[0013] 

In order to detect an electric quantity of state, two electrodes are prepared advantageously, and these 
electrodes have rushed into the urea solution. By impressing direct current voltage and/or alternating 
voltage to an electrode, a pH value, a dielectric constant, and/or the above-mentioned electric quantity of 
state like conductivity are directly detectable. 
[0014] 

In order to improve the sensibility of a measured-value sensor, it is suitable to prepare the structure 
where surface area was expanded in an electrode. The structure where such surface area was expanded 
can attain an electrode according to the structure of a pectinate form, and the structure of this pectinate 
form has additionally the advantage that two electrodes of such structure can be engaged and arranged, 
and can adjust spacing of two electrodes narrowly to enlarging that result table area and coincidence. 
For example, a big area relevant to narrow spacing can design suitably the control for an inspection 
electrical potential difference thru/or an inspection current, therefore the measured-value sensor of this 
invention, and an assessment unit small. A separate electrode can be prepared in order to detect two or 
more quantity of states simultaneously depending on the case. A pH value can be detected using such 
3rd electrode, and, on the other hand, other quantity of states, for example, a dielectric constant, are 
calculated through the two above-mentioned electrodes. 
[0015] 

another advantageous operation gestalt of this invention - the physics of a urea solution - the 
measured-value sensor which detects one or more mechanical quantity of states is formed, such physics 
— a mechanical quantity of state is viscosity or a consistency. 
[0016] 

such physics - it is the conventional way about a mechanical quantity of state, for example, can ask 
vibrating some of solutions thru/or solutions or by measuring the buoyancy of the wastewater section 
etc. however, an especially advantageous operation gestalt - setting - physics — a mechanical quantity 
of state is detected by the dynamic sensor, that is, physics — a mechanical quantity of state can be 
measured using the tremulor. the physics which should detect the property of the urea solution in the 
case of the excitation using a mechanical oscillation - it is remarkably dependent on a mechanical 
quantity of state, for example, a consistency, or viscosity. This property is detectable on a measurement 
technical target in the tremulor itself directly with an amperometry, frequency measurement, etc. in an 
advantageous operation gestalt. 
[0017] 

A crystal oscillator is advantageously used as tremulor. However, other **** excited by mechanical 
oscillation or all future possibility are considered the same way. for example, the electromagnetism 
connected with the diaphram by the high revolution motor or loudspeaker principle in an unbalance 
condition ~ piezoelectric crystal like a coil can also be used - I will come out. 
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[0018] 

an especially advantageous operation gestalt — setting the electric measured- value sensor list for 
quantity of states — physics — the sensor unit equipped with the mechanical measured-value sensor for 
quantity of states is prepared. The measured value of two measured-value sensors is used in an 
assessment unit, in order to detect the concentration of the urea in a solution. By evaluating the quantity 
of state independent of mutual [ two ], possibility of detecting the concentration of a urea more precisely 
thru/or more nearly selectively arises. 
[0019] 

The equipment of this invention is combined with a temperature sensor still more advantageous. Since 
remarkable temperature dependence may be shown depending on a situation, in order to detect the 
concentration of the urea in a solution, for example, in case the quantity of state which should be 
detected evaluates the detected quantity of state, it can solve the error by temperature fluctuation by 
measuring and taking temperature into consideration simultaneously. 
[0020] 

Furthermore, it is advantageous to form the restoration level sensor which is related, for example to the 
metering equipment of a urea solution, and measures whenever [ restoration / of the storage container of 
a urea solution ] additionally. In an especially advantageous example, such a restoration level sensor is 
combined directly [ a measured-value sensor and directly ] by this invention which detects one or more 
physical quantity of states. 
[0021] 

Since the measured-value sensor by this invention shows a difference remarkable in the case of the 
measurement at the time of a solution compared with the measurement in the time of a gas, it can also 
measure restoration level easily by this. The various configurations of the measured-value sensor of this 
invention can be considered also about this. For example, the measured-value sensor by this invention 
can be attached in predetermined height, and it can be used as a threshold sensor at the time of 
restoration level exceeding a threshold. In order to measure more precise restoration level in various 
height, two or more sensors can be attached in various height. Such a sensor system can be attached also 
in the inside of sensor casing which extends more than becoming height, or the sensor mounting section 
of the shape for example, of a rod. 
[0022] 

By being constituted so that the measured-value sensor by this invention may carry out rear-spring- 
supporter extension at suitable height, measuring restoration level continuously is considered the same 
way. It depends for a sensor signal on the rate of the sensor field arranged at the time of a gas thru/or a 
solution. Since this sensor field changes with restoration level too, restoration level can be guessed from 
a sensor signal by this. 
[0023] 
EXAMPLE 

The example of this invention is shown in a drawing and it explains to a detail based on a drawing. 
[0024] 

The only drawing shows the rough structure of the measured-value sensor by this invention. 
[0025] 

The sensor unit 1 is attached in the sensor plate 2. The electrode 3 of a pectinate form is divided into two 
fields 4 and 5. In the upside field 5, each gear tooth of comb structure has kept spacing mutually more 
broadly than the lower field 4. 
[0026] 

In the upside field 5, another electrode 6 which has suitable comb structure bites and is put together. 
Two electrodes 5 and 6 have spread over the extensive field of the sensor plate 2, and express a 
restoration level sensor. In the field 4 of the lower part of an electrode 3, the 3rd electrode 7 counters 
and is arranged. As for an electrode 7, the comb structure fits with the more detailed comb structure of 
the field 4 of the lower part of an electrode 3. That is, the gear tooth has set slight spacing mutually. 
[0027] 
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An electrode 7 forms the measured-value sensor by this invention which measures an electric quantity of 
state, for example, conductivity, a dielectric constant, etc. with the field 4 of the lower part of an 
electrode 3. 
[0028] 

Electrodes 3 and 6 and the electric terminal 8 for seven are attached in the field of the lower part of the 
sensor plate 2. These electric terminals 8 are connectable through a connector with the way which is not 
explained to a detail here. 
[0029] 

the lower part of the field 4 of the lower part of an electrode 3 thru/or the lower part of an electrode 7 - 
physics — the crystal oscillator 9 as tremulor which detects a mechanical quantity of state, for example, 
viscosity, or concentration is attached. A crystal oscillator 9 is connectable through a terminal 8 
similarly. 
[0030] 

the sensor plate 2 — an especially advantageous operation gestalt — setting - partial - as the circuit 
board — it can constitute — this circuit board top — an electrode — a flat surface — a conductor — it 
realizes as a way. On the other hand, in other structure configurations, the sensor plate 2 is used as a 
mounting plate for the electrode which can be attached. 
[0031] 

physics [ like concentration or viscosity using the sensor unit 1 by drawing 1 ] whose dielectric constant, 
conductivity, pH value, or one or more electric quantity of states like the same thing are also - a 
mechanical quantity of state is also detectable. The sensor unit 1 is simultaneously used as a restoration 
level sensor based on the flare of the field 5 of the upper part of an electrode 3 and this, and the 
electrode 6 that counters. For this reason, since the sensor unit 1 is attached in the interior of the 
container of a urea solution, an electrode 3 and an electrode 6 infiltrate into a urea solution selectively at 
least. 
[0032] 

The condition of a urea solution can be certainly supervised also within unfavorable conditions, for 
example, big temperature width of face, using the sensor unit 1 by this invention. Therefore, such a 
sensor unit 1 can be used also for the field of the flue gas treatment of an automobile. 
[Brief Description of the Drawings] 
[Drawing 1] 

It is the rough structure of the measured-value sensor by this invention. 
[Description of Notations] 

1 Sensor Unit 2 Sensor Plate 3 Electrode 4 Field 5 Field 6 Electrode 7 Electrode 8 Terminal 9 Crystal 
Oscillator 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

In the equipment which carries out metering of the urea solution to an internal combustion engine's 
emission, for example, sprays a urea solution on it, 

Equipment which carries out metering of the urea solution characterized by preparing the sensor unit 
which controls one or more physical quantity of states of the urea solution of enzyme non-** using a 
physical measured-value sensor (3, 6, 9). 
[Claim 2] 

A measured- value sensor (3 6) is equipment according to claim 1 which detects an electric quantity of 

state. 

[Claim 3] 

A measured-value sensor (3, 6, 7) is equipment according to claim 1 or 2 which detects the dielectric 
constant and/or conductivity of a pH value and the urea solution of enzyme non-**. 
[Claim 4] 

A measured-value sensor (3, 6, 7) is equipment of three given in any 1 term from claim 1 which has at 
least two electrodes. 
[Claim 5] 

At least one electrode (3, 6, 7) is equipment of four given in any 1 term from claim 1 which has the 
structure where surface area was expanded. 
[Claim 6] 

Equipment of five given in any 1 term from claim 1 which has the structure where two electrodes (3 6) 
get into gear to a pectinate form. 
[Claim 7] 

Equipment of claims 1-6 given in any 1 term with which 3rd at least one electrode (7) which detects 2nd 
at least one electric quantity of state is prepared. 
[Claim 8] 

a measured-value sensor (9) - physics - the equipment of claims 1 -7 given in any 1 term which detects 
a mechanical quantity of state. 
[Claim 9] 

A measured-value sensor (9) is equipment of claims 1-8 given in any 1 term which measures the 
viscosity and/or concentration of a urea solution of enzyme non-**. 
[Claim 10] 

Equipment of claims 1-9 given in any 1 term with which the tremulor (9) is formed. 
[Claim 11] 

Said tremulor is equipment of claims 1-10 given in any 1 term which includes a crystal oscillator (9) 
and/or piezoelectric crystal. 
[Claim 12] 

the electric measured-value sensor for quantity of states of a urea solution (3, 6, 7), and physics - the 
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equipment of claims 1-11 given in any 1 term with which the sensor unit (1) equipped with the 
mechanical measured-value sensor for quantity of states (9) is prepared, and the assessment unit which 
detects the concentration of a urea solution from two measurands is prepared. 
[Claim 13] 

Equipment of 12 given in any 1 term from claim 1 in which the temperature sensor is formed. 
[Claim 14] 

Equipment of 13 given in any 1 term from claim 1 in which the restoration level sensor for storage 
containers is formed. 
[Claim 15] 

Said restoration level sensor is equipment of 14 given in any 1 term from claim 1 which is the measured- 
value sensor of 14 given in any 1 term from claim 1 . 
[Claim 16] 

Equipment of 1 5 given in any 1 term from claim 1 in which two or more restoration level sensors are 

formed. 

[Claim 17] 

The internal combustion engine which is characterized by forming the equipment by any 1 term of 
claims 1-16 which carries out metering of the urea and which processes exhaust gas using a catalyst. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] 

It is the rough structure of the measured-value sensor by this invention. 
[Description of Notations] 

1 Sensor Unit 2 Sensor Plate 3 Electrode 4 Field 5 Field 6 Electrode 7 Electrode 8 Terminal 9 Crystal 
Oscillator 
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WRITTEN AMENDMENT 



[Procedure amendment] 

[Filing Date] February 25, Heisei 15 (2003. 2.25) 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The content of amendment] 

[Claim(s)] 

[Claim 1] 

It is equipment which carries out metering of the urea solution to an internal combustion engine's 
emission, for example, sprays a urea solution on it, 

In the equipment which carries out metering of the urea solution with which the sensor unit which 
controls one or more physical quantity of states of the urea solution of enzyme non-** is prepared using 
the physical measured-value sensor (9), 

said measured-value sensor (9) - physics - the equipment which carries out metering of the urea 
solution characterized by detecting a mechanical quantity of state, viscosity, or a consistency. 
[Claim 2] 

A measured-value sensor (3 6) is equipment according to claim 1 which detects an electric quantity of 

state. 

[Claim 3] 

A measured- value sensor (3, 6, 7) is equipment according to claim 1 or 2 which detects the dielectric 
constant and/or conductivity of a pH value and the urea solution of enzyme non-**. 
[Claim 4] 

A measured- value sensor (3, 6, 7) is equipment of three given in any 1 term from claim 1 which has at 
least two electrodes. 
[Claim 5] 

At least one electrode (3, 6, 7) is equipment of four given in any 1 term from claim 1 which has the 
structure where surface area was expanded. 
[Claim 6] 

Equipment of five given in any 1 term from claim 1 which has the structure where two electrodes (3 6) 
get into gear to a pectinate form. 
[Claim 7] 

Equipment of claims 1-6 given in any 1 term with which 3rd at least one electrode (7) which detects 2nd 
at least one electric quantity of state is prepared. 
[Claim 8] 

A measured-value sensor (9) is equipment of claims 1-7 given in any 1 term which measures the 
viscosity and/or concentration of a urea solution of enzyme non-**. 
[Claim 9] 
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Equipment of claims 1-8 given in any 1 term with which the tremulor (9) is formed. 
[Claim 10] 

Said tremulor is equipment of claims 1-9 given in any 1 term which includes a crystal oscillator (9) 
and/or piezoelectric crystal. 
[Claim 11] 
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Dla Krfindung betrlf ft elna Vorrlchtuag rux Doaierang «lner 
Haxnctof flfiaung nach den cberbegriff dee Anspracho 1. 

Stand dar Technic 

Zur Beduktloo von fiticto x ldan In den Abg&s van 
Kraft ffahxzeugen vlxd wfthr and else r katalytlsobaxi aad u ktion 
bio long beralta Haroetoff loeung In das Abgac elngesprftnt. 
Duron sine chsniscbe Reaktion an elnem BydxolyoeXatalyeator 
sersetxt sich dex Baxnatoff in Xohlcxtdioxid uod AnaxmlaJe. 
ftncaoniafc wladjarum re&glert aehr selaktlv sir Stlckcoelden 
unter dar Bildtmg -won Stlckstoff nnd Vaaaer, »o daas daa 
abgoa von SclcXaboCCoodden gereinigt wird. 

Mr dia sovaxlasslga Radnktion von SticXoxiden tnic eJLnar 
Barastof floating Bind varoohledena Paraneter. ■ inabeeonder* dla 
Kanaentrntloa daa Harastofff a In der w&sarigen lAsuag von 

Bi'abar bekannte Sensozaxwandungen zur Has sung dar 
Haraatof fkonxentratlon la Bereich, der Wadlrin und der 
Biologla verwenden grease, nit: dar anxynattacOx dar Barns toft 
oolaktiv untax Bildxog -voa A nr c ni &k anf gespal ten wixd. 
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SoEBorcn dotofctieron anochlieSend die 3infflassaabme das . 
Acucoaiafca auf den pH-Uert der LAmmg. Hierdurch koxtoea 
KiictBchKiSBB auf die HarnotoffXoaseiitxatiaa gerogea warden. 

Becfcteilig bei dieser Art der Kanxentrationsmsssung elner 
Barns t off ldsung' let die Xnstabilit&C der Crease, iaabesondere ' 
be! elner ttagebucg, die sefcruaterscaiedlicn* Teaperaturen 
aufwe±»en ktum. Derartige Tes^eraturecbwankungea aind jedoch 
bc±m Sinsotz la Kraft fabrreugen vorgegeben. so dess die 
blaberigen Sensoren gemift den Stand der Technlfc fCr dlese 
Anwendnng nieht einsotzbar elnd. 

Vorteile der Krfindung 

Aafgabe der Brfindung 1st es d&her, elne Vorricbfcung sur 
Dosierong von Hamstof flosungen vorzuschlagen, die auch outer 
echwierigen Bcrti ngungcn, beispielsvelse Lcpatrbalb groSer 
Teaperaturiatervalle ruverl&ssig rur RoduXticc van 
Srickcaddea einsetzbar i*t. 



Piese Aufgabe wlrd ausgafcead vtm elnem Stand der Tft Omilt der 
einleitead genu rm ten Art durch die toron geicbncnden Kerkmale 
des Ancprnchs 1 gelfiac. 

Durch die in den UnteransprrOcfaen genanoten Stateahmen aind 
•rorteiXhafte Aunf uhrungeo und Weiterblldungen der Btrf indnng 
Bdglioh. 

Dciicantsprechend zeichnet elch eine erf lnd an g sg e m aAe 
Vorriabtung ror Doslerung voo Ha mar off dadurch bus, dess 
eine Scnsexe inhei t sur Ken troll© einer pnyaiJtaliachen 
znatandegrOSe elner enzyafreien Haxnstof £ l&snmg vorgesehen 
1st. Die Senscreinheit uofasst blerbel varrugsweise einen 
physUcaliscnen Keswertaurnehaex . 

Auf dlcse Velse 1st eine Messang usndttelhax outer 
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SogxTxndelegung dor pbysDtalLodbeaa Blgynfichagtea das 
Karnstoffs In der L6etog ohaa tvischenscbaltung einer 
ensyaatiechan Aaf epeltuag rofigllch. Mo Hessusg untezliegfc 
d eamntcpr ecbend ouch aicht den LustabllitAten, d e n en eln 
Bnzyn, vie z.3. Urease unterworfen 1st. 

Zn etner bestlinmten Aaaffehrnngsfor a der Krfindung trird a in 
Keaawercaufaebmex cur Erfaasung alner Oder nehrerer 
eleJctrisebar go a t andcgroBen vurgeaehsn. Sine solcbe 
Zuscandsgrdfie kann beispielcvei.se. dar pH-Wert, die 
DdaleJctrizitdtsfconstante md/odex der Wtwrt dar Ldaung 
coin, fiber die Kasanng dieser oder vaiterer elaktriseber 
rustandogrOSen lessen slcb RftckachlOsae auf die 
Beocbaf f cnbeit der R&mstof fl&sxmg, beisplelsweise deren 
IGansentratian siebeo. Die Hessimg dloser ZUBtandagr6£en iat 
dabel vargleicbsweiee unpic iblematiscfa und lasst sich 
isabeBondere lm Sereich grcfier TenQeraturscbwanfcuagen 

Zur Brf assung dar elektriacben Zostandsgrdfto warden 
vorrugovniBc iwoi Blektroden vorgeaeban, die in die 
Bams toff ISovmg hineinragen. Durcb Beaufscblagung dar 
Hlefctroden uit elner elektriscbea Oleicb- und/oder 
Wechaelepanxxung lsssen ol'ch die g ena n nt en elektriacben 
Eust^ndsgroSen wie der pH-*ert. die Dialefctrisitatafconatante 
und/oder dar Leitwert annittelbar erfaseea. 

Eur Verbasaerung dor Bmpf indlichkait des KaasvortaufaeJuaors 
enptiehlt ea aicb bierbei, eina Obexflicben xergr&S em do 
Strurtar on den El ok trod aa vnrsnsehen. Bins solcbe 
OberflAchen vai^roSernda etrukrnr tana beispielaweise durcb 
eina kajtmf 6rnige> Anabildung der Slekerodea orxielt warden, 
die rus&tzlicb den Vortell hae. dans xwel derart eusgefelldate 
Klektrodea ineinaadergrelfend angeordxiet w a r den toflrmea, so 
dasa bel vargleicbsvei sa grofiax Qbagglacbe ruglolcb els 
geringar JUbstand der be idea ELaktroden ainstallbar 1st . Durcb 
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die groSe Qberflacha, inabesonderts in Verbindung ait dem 
geringen Abetand kann die FrWepanaung biw. der ?rflf atrcra und 
a am It die Stauer- vnd Aaswerteoinheifc f&r einea 
erf*induDgsgea&&ea MaBswertaufnehmar eatsprechend klein 
dlaeneionierc verden . QegebenenfallB kann stir gleichzaitigen . 
Sestinarung mshrerer suscandsgrCSen eioe separate Slekcroda 
vorgeseben warden. Nittels einer eolcben dritt.cn Rlektrode 
kena be i spiel sveise der pH-Wert bestianit warden, wahrend Ober 
die be id en vorgeaannten Blelctrcdan tine andera ZustaudagrfiSe, 
belspielsweise die Dielcktririt&'takonstanta erad-ttelt wird. 

In. einex weiteren vorteilbafteu AusfSbruagsfom der Brfladung 
wird ein Messvertaurnehmer rur Sri as sung einer oder cebrerer 
pbysikellscb-oeohaniscber Zost^ndsgrdfien der Haxnstotf Ideung 
vorgeeehen. Bine solcbs phyeikaliscb-DecbaniBche 
SuetaisdsgroSe kann beispieleweleo in Form der Viskosit&t oder 
der Dichte vorliegen. 

Derarxige physiJcaliscb-Joechaniscbe Zustandagrdfieh k&nnea 
biorbei auf herta flnc alicha weise, beispiolewei.ee dnrch wiegea 
der I^sung bxw. aines Tails der L&suag oder durcb Hassuag dee 
Auftriaba etnas VerdranguagakdrperB. asw.' eraittelt warden. 
In airier be sender a vorteilhaffcen ftnstthrungsfora wird jedoch 
die pbysikallach-aecbaniBCbe Zuetandsgrdfie durch einea 
dyiMasischen Sensor erf asst. So bum eina pbysikaliech- 
aecbanische ge n t ecdagrdfie beispiolsveise ait Hilfe einea 
Scbwlngungegenerators geaeeaea warden. Dae Verbal ten der 
Earnstoffldeung bei einer Aaregung nit Hilfe mecbaniscber 
fiebwingtmgen hflrnjt significant, von den ru erfasseaden 
pbysDcaliacb-itanhiini ■eben XastandsgrOBen, beiepielswei ae der 
Dichte oder VisfcositAc eb. Cieeea Verbal ten kann in einer 
vorteilhaf ten Ausf^brangafora unmietelber era 
BGhvingcngsgeaeretor selbst cassfcechniscb, =.B. durch 
Stroonessung, Praquenjoaeacong, nsv. erfesst warden. 



Ale 



wird vorrogsweise ein Scbwingquara 
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vexvendot. Jed* andexe bet ounce oder kOnftlga KAglichkeit xux 
Anmgtmg BochaalBcher 3chvingungen lot jedocb ebenfalls 
•denkber. So k&nnte beiapielaweiee ein Pieeofcristall ebenso 
«±ngoE«txt werdcn, vie eia bocbdxehendex Motor ait elner 
TJnwucht odcr each eine elektroaagnecische 8 polo in vexbindung 
nit: elner Kenbras each dan lAuupxecbezprinzip. 

In airier besaodoxB TOrtellhnf ten aiiatthxungszoxn wird aina 
9en8orainhelt nit einea Hesmrextsufnehner ttr eine 
eXektxiacbo ZuetandagioSe eowie nit einea MeeswertJeufnebmer 
fax aim pbyeifcnliBch-necbaai wchn Buatandagx&Se vorgesehen. 
Die NeBBverte b a ld er Mes Bwertaui nahjpsx warden hlexbei in 
eiser ftuaverteelnbeit 2ur Baexiaaamg der Kcoz entree ion dee 
RaxnatoffB in dex Lftaung verwendat. Darch die Auswextung 
swaiex ▼oneinandex wnabhftagigar zustandagrGSen exgibt sich. 
die M&glichkeit oiner genanexesi biw. selektivexen Bestinmung 
dar Barnaeoffkonreatration. 

Heiterhin wixd vorteilhaf terwalae eine erf indtasgsgeafiBa 
Voxxiabtung nit einen Testmxacuxeensor tacbiniext . Da die ru 
exfaaeenden ZustandiigrCCen untax Omatinden eine dentil cha> 
' TesyeraturahhflTigiglcait aufvelaen Monen, xjuon dxtrch 
gleichxeitlge Maasnng trad BerOckgichtlgang dar Tempera tur in 
der Auswarcung dar exfasfftan XnstandsgroSa, beiflpielswaloe 
but Beatiirrurig dex Bamatof fkon*encratioa in der Losung, aina 
Baxelnigung von Peblarn duxcb TB^eraturecfoankaagen 

Insbesondere is Verbindung nit elner Doaiervoxricfctnng for 
Haxnatof floating iat as veitaxtain von Voxtail, zuaatslich 
ainen PallatandBeasor rur Keasung deo Beffliaungegxadea einea 
■ Vorxatsbehaitera .ffftr die Haxnstot floating tctiwH. In einen 
baaondexB vorteilhaften Ansfnbxungsbeiapiel wixd eia solebax 
FOlLat&ndsensor txnmlttelbax nit einen «rfindung»g«inaSen 
Keeswertanf notour ear Brf aeeung elner oder ioabxaxar 
pbYBikaliBCbex BuatandegxoSen kcobiniera. 
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Pa dor ertTiadungsgenafte Kesswartaufnehajer deutliche 
Enters chiede bed der Messusg in lAaxmg gegenQber der Mob sung 
la der Oojcphoae reigt, kann hlerdurcb ofana wei teres euch ein 
Piillotand geneanen werden. Hierru aiod vied arum 
tmteracbiedllcbe Ausgestaltungen dea erfindaagageraSSea 
Heoawertanfnchacra denkbar. Sokanri beispi clewed so ein 
erf InAwgagei&aJSer Hesswertauf nebaer in einex bestinsaten 
FGlIbobe angebrachi warden und &Ls Scfavellwextseasar beiza 
Pauaieren des 9c2rwellwexts dnrcb den rolls t and dienea. F&r 
elne genauere FQllscandsBesffUDg bel asters cbiedlicbea 
rOHbOhen Vflmffn aucb mthrere. sensoxen auf uaterBchiedlicher 
Bfibe angebxacht warden. Rin solcb.es Sensor system karm 
beispielswaise in einem sich Obex die eatsprecbende Hdha 
erntxoctasnden Sensorgebause odar abex auch, an einar 
belspielswelBa etAbfdxmigtm Sensorbalterung aootiert sein. 

Bloft Vr™y*™»-'i>-'-1 <<->~ F^llatandanaaaung ware ebenso deaJtbax, 
ixtdea dcr erfindungBgeo&Be Moaawextnuinebner so eusgebtldet 
wird, dsns ex slcb Obex elne entaprecbande Kobe exstreckt. 
Dan Sensors lgnal 1st dabel vob Verbal tnis der SenBorbexeiche 
abbAnglg, die in der Qaspbase, bzw. In der f lOssigen Looung 
angeardnet aind. Diesa Senaaxbexeicba wiedextos vaxiieron mit 
den POlletand. so daas blerdurch ana dea Secaorsignal 
XackaohlQasa fiber den Fttlletand gorogen warden konnen. 

Sin ausfOnrungabeispial der £rzindtmg 1st in der aolchrrang 
dargeatellt und wird anhand der rigur nflbar erl&utext. 

Die elaxige rigur selge ainen scbecatlacben.Aa£bau eines 
atfi nrtnngegegagen Nesawartaafnebaera. 

Die Benaoxeinbelt 1 iat auf einer Sensornlacte 2 aafgebxacht. 
Sine kamnvfOxroige Slektroda 3 let in xvei Bexeicbtt 4, S 
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uncerteilt. in den oberen Bereich 5 slnd die ein t elnen zinkea 
dor KoanatruJctur welter voneinaiyier beabe tender ale in dan 
unteren Bereich 4. 

In den oberen Bereich 5 groiCe duo welters KLektrode 6 mit 
elner entsprecbenden Kasnstrnktur ein. Die b e id an Klektroden 
5 und 6 e retreck: en oich flber allien groSea Bereich dtr 
sensor? latco 3 und stall en elnen FUUetandsensor dax. De» 
unteren Bereich 4 der EleJctrodo 3 gegennberliegead 1st else 
dxltta Slektrode 7 axigeordnet. Die Blektrode 7 entopricht alt 
lhr**«* r^Twuf^ ip ^ y n^f i^«r feineren Hurras truktur das unteren 
Bereichs 4 der Blektrode 3, das bei&t, die Binken alnd 
wenlger wait voaeinander boobstondet. 

Die Zlektrode 7 blldat cusansaen mit dea unterca Bereicb 4 dor 
Blektrode 3 elnen erf indungsgeoaBen Meesverc&ufnehater our 
Meesung elner elektriocben Xsatandsgrd&e , s.B- der 
LeltfnMgtMt, der Oielektxlsltiatskenstanten. uw. . 

la unteren Bereich. der Gensorplatte 2' slnd die elektrischen 
Anachluaee 8 fttr die Blektroden 3, €, 7 angebraoht. Dieae 
elektrischen AneahlOaee a konnen anf oloht naber dargeet elite 
Sfeine Obec elnen .Bteckverblnder angescblosBen warden. ' 

Untexhalb des unteren Bereichs 4 der Blektrode 3 bsv. 
unterhnlb der Blektrode 7 1st ein Scfcnringquerx 9 ale 
schvingungegeneretor rur sriassimg elner phys ifca lls cb - 
laecnanischen BoatandsgroBe, e.B. dsr Vlakositat oder dear . 
Diahte angebrecht. Der Sebvingguars 9 1st eb enf e l ls fiber die 
Anachlusse'e kontaktlert . 

- Die Bensorplatte 3 kann In elner besonderen Aoof Qbnxng slam 
venlgstena teilweise ale Leiterplette anagebildat asln, auz 
der die Blektroden flachig In Form von Ueitex b e bnaa 
reeUslext sindv In elner anderen' Baufora diont die 
Senserpl&tto a hingegah ale Moatageplatte £Or mootlerbare 
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Blekereden. 

Kit Hilfa eixMsr Scnsareinnait 1 gctiAS dex FdLgur 1 l&ast sich 
co wo hi cine odor Bwhrara elek.tri.scha 2ustandsgr6£en wie die 
Dialekfcrixitatekooetanta. die Ksitf ihigkait. dex pK-Wsrt Oder 
dergleichen als aucb, eino oder mehrere mc chani och- 
physlfcalische EttstaadogxdSen wle die Dichta odor ViotaoaitAt 
erf&ssen. Euglaich dient die Soneoroinhait l aufgnmd dex 
Ausdehromg des oberen Bereicns 5 der Blektrode 3 und der 
gegexxflberliegendeai Slaktrode 6 als Ftniotanaoaenaor. Hiexm 
vlrd die Seneoreinheit 1 la Innem eines Behalters fQr else 
Harcstoff 16eung angabracht, so dees die Eletetrodea 3 imd 6 
wenigatene tailweiee in die Earns tolfl&aang eintancben. 

Wit Sllfe der exfindungsgemaSen Sensoreiaheit 1 Kann der 
met and eiser BaxnstofcTeeuog aucb bei widrigen Bedingungea, 
belsplalswelse 4np*r^h gxofier Teaqperaturiiitervalle 
suvexlAselg Cberwacht warden. Bine dexaxtige Sensoralnheit 1 
1st dah^r belcpleleweise such is Beraich der 
Abgaeaofbexeitang -won Kraftfahrxeugan. einaetxbar- 
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1 Saaa»cT«lxiheit 

2 Senscocplatte 

3 Blekfcrode 

4 B«x«lch 

5 Berelcb 

6 Bleltxpdo 

7 Blaktrcda 

8 AnschlOsne 

9 scbvlagquars 
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2 . Vorriohtucg cur Doaieruug eiaer K&matof f ldsuztg, 
insb es ondera mm EinsprOhon, der Bernstof fleeting In dea 
Abgasstrom eicer BrennXrafbnas chins , dadurch g<dcennaeichnet:, 
daao ein* SenBoralaaeit zur Ecaatrollo elner odcr mehrerer 
physiXjilischer Zue t tadsgrfiaen eiaer onrymfreiea 
Harnatof tldsusg mit eiae*. physifcaXlschen Kasswertaufnebaier 
(3. 6, 9) v0r3sseh.cn iat. ' 

a. Varrlchtuag aach ftaspruch 1, dadurch geXennxelchnet , 
daas der Hesairertaufnehtcer <3 , 6) ' zur xrfassung elner 
elsktrlscaen ZufitandagrO&e ausgobiidet 1st. 

3 . Vorrichtuag aach eiaea 3 ex vorgenacntea AnsprOche , 
dadurch geJceaazclchoec, daes der lteaswrtaufxkahmar (3, 6, 7) 
rur Brfasaung das pB-Werta, der die OlelafctritltitafcooBtance 
und/oder dee Leltwerte dar enrynfrelea Baxnstofjlfisung 
ouegablldec lot. 

4. Vorrichtuag aach. eineo der vorgeaanatea Ansprdcho , 
dadurch gakennxelcbnet, dasa dar MeasvertauEcehaar (3, 6, 7) 
trenlgsteas rwei Klektroden oaf east. 

5. varricheung nach eineo der vargenaanten AaeprOche. 
dadurcb geJcenmeichitet, daas venigstena sine Rlektroda (3, 5, 
7 J tdzxo Qborflftchen vexgr&Sarxide Struktur oufveiot. 

S . . Vcrrichtung aach. einea der vorg=nanaten Acaprttcha , 
dadurch gateesazAichnet. decs rwel Elekxroden (3, S) air* 
kanmfdrfflige, inelnandergralfende Strukrur aufweiaea. 

■7. Vorrichtraxj aach einea der vorgenaxaxSea. a&&?rucha, 
dadurch gekenacalchnet, daaa wanigBteaa elne dritto Blektxode 
(7) zur Rrfaasung wenigstena atnar EV&iten elehtrischea 
Eustandagrdfia vorgeaehen let. 



(19) JP 2004-517336 A 2004.6.10 



8. Vorrichtaag nach einen der ■vorgeaaxiaten AnsprGche, 
dadurch goXcnnrelchnet, dass dor Maaswertau£nehaer (9) cur 
Erfaaa\mg elner phyairaliach-iDeefcaniBcsen ScataadagrOBe 
auogebildat let. 

9. Vcrriehtimg nach aloes der vorgenennten Anspruchs, 
dad u rch gekenaxeicbnet, daaa dor Nesswartaafnehmer (9) cur 
Nsssung der vixifcooitAt und/odex dor Dichto der enrymireien 
Raxnatof f 16aung auagebUdet ict. 

10. Vorrlchtung n&ch einen der vorgenanntezx AnspxOcfce, 
dadurch g efcenna e jennet . daaa cin Schwlngungageaeratcr (9) 
verges ehan 1st. 

11 . Vcrrlchtung nach einen dex verge nanntea AnsprCftte, 
dadurch gekennxo i chnoc . daaa der Scfawisguogageooarator alnea 
SdnrLngquan (9) ixod/oder einen PlerokxiaXall uaSaaat. 

13. Vorrichtung nach ai n em der vorgeaanntea Ansprucbe, 
da dur ch gakennxa ichnac , daaa else Seneorelabeit (1) mlc elnen 
Meeawartaufaefamer O, 6. 7) £Qr eina eleJctxiache 
ZustandogrdBa dor Hams toff lGsung nod nit eiscm 
Measwereauftxebner (9) car oino phyeiXalleca-pcchani acho 
BoetandegrABe vorhnaden ioc. wobel tine aumerteeinbait: rur 
aastlmnxng der Haxnetof fkonaent ration sua den beidea 
Keeagrftfien voxgssehea lac. 

13 . Vorrichtung nach el&em der vorgeaaaaten AnepzUcha , 
dadurca gefceanxeichnet, daaa ein Teaperaturaeaeox verges ehen 
let. 

14. Vorrichtoag nach oioen der vorysnannten Anaprucae, 
dadurch geksnnreichaet. daaa eln POllataadaenaar rar alnen 
VorratabohAl tar vorgeaehen 1st:. 



(20) JP 2004-517336 A 2004.6.10 



WO«205Wtt TCTtDZ»W>U* 
- 12 - 

13. Vorrichtung naab einoai dor vorgenaanten Aasprticha, 
dadurch gekmmtalchneit , daae dar rail stands ensor ein 
Kesswertaufnahraar nach eioest dar vorganannten AnsprAcba let:. 

16. Vorrlchtuag nacb a lam dar vorgenanatan Anapriche, 
dadurch gekesxtteichnet, dasa aafcrare TOlletaixdsenBcrea 
vorgeaebsa eind. 

17. ' Brmmkraf anas china mit fcatalytiacber AbgasbeJhaadlusg, 
d ft ^Ktrirh ge3c«mi«ichnct, daaa eiae Vorrichtung rur Doaierung 
elner Saxnstof floaung nach eioen der vorgeaacnten AneprQche 
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